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19th: Bnrlington, Vermont, aurora of faint green CQIO 
observed from 1O:OO to 11:45 p. m. New Corydon, Indiana 
aurora consisting of white segment and small arch, eutendinj 
to an altitnde of 15O, w m  observed from 9:00 to 11:OO p. in 
Alpena, Michigan, diffuse auroral light observed from 9:OO 11 
m. to 1235 a. m. of 20th. Saint Vincent, BliIlnesoti1., pall 
yellow aiiroral light from 9:OO to 11:30 p: IU. 

30th : Burlington, Vermont, aurora of faint green color fron 
1O:OO to 11:M p. m. Swanwick, Illinois, aurora consisting o 
whitish light over a bank of clouds, observed at 9:OOp. m. Sain 
Vincent, Minnesota, cliffrise yellow auroral light observed fron 
930 to 11:30 p. m. iMoorhead, Minnesota, h i n t  aurora of dif 
fuse yellow color. 

31st : Burliugton, Vermont, aurora of faint green and ye1 
low colors. 

23d: Fort Madison, Iowa, asiirom chiring the eveing. 
26th : Tobacco Gdrdeu, Dakota, faint aiirora oserved a- 

10.20 p. ni. 
30th : Bnrlington, Verinoiit? brilliant aiiroral display fron 

1030 to 1130 p. m. No arch was visible; bright streamers o 
pale green were oBserved. 

31st: Burlington, Vermoiit, from 1030 to 11:40 p. m. 
aurora. of pale green color. Saint Vincent, Minnesota, aiirora 
arch at 9:00 p. ni., of iiiclistinctoutliues, reaching an dtitncle o 
30°; beam of pale yellow were observed at  intervals. Thc 
light of the nioon niodified the brilliancy of the display. 

THUNDER-STORMS. 

Thunder-tctonns were reported in the vmions districts on thc 

Net0 En&ml: lst, 3d, Sth, loth, 18th, 14th, 17th to 35cl 

Middle Atlalatic stales: lst, dth, G t h ,  10th to 14t11, 18th' tc 

South At lmt ic  s t a f e ~ :  1st to 5th, 9th, l l t h  to l&h, 16th tc 

Floridaymi~nezcl~.: 3d t,o 6th, 8th to 15th, 17th to Xst, 33il tc 

Enst Grdfstates: 1st to 4th, St,h to 23d,26th to 31st. 
We8t Gtb&fslates: Sd, 3d, It'h, 7th, 9th to 31st. 
Rio Biande vctlky: lst, Sth, 9th, loth, lMi, 17t81i, 33~1, 34th 

Ohio aalky l a d  Telt~essee : 1st to 5th, 7th, 9th to l4tli, l G t l  

Lower lake region: lst, 31, loth, 13th to 14th, 16th to 19th 

Upper lake rqiow: 3d, gth, l l th ,  13th, lGth to 18th, Slet 

Eztreme northwest: 5t& to Sth, l%h, 15th, lTth, 23d to 36th 

following dates : 

26th to 29t.h. 

21st, 36th to 31st. 

33~1,35th, 2Gth, 28th to 31st. 

27th, 29th to 31st. 

30t,h. 

to Slst, SGth to 31st. 

37th,Wth, 31st. 

24th to 27th 

28th. 29th. 31st. 
U i j e r  Mississippi valley: 1st to dth, 6th, Tth, 9th to 33d 

25th to 31st. 
Jfissozcri m?ley: 1st to 3d, 5th togth, llt,h, 13th, 14th to 18th 

Northern 8 l ~ p e :  1st to Sth, 13t;h, ldth, 16th to Xst, 23d t t  

Middle elope: 1st to Sth, l l th ,  lSth, 14th to 23~1, 35th t c  

20th, 29a to 30th. 

%th, 30th,31st. 

29th. 

%th, 28th to 30th. 

30th. 

60thther)a slope: 3d, dth, Gth tO9th, 11th bo 13th, 15th to 3ht, 

~ h ~ t h e r t 8  p l a t t ~ u :  1st to Oth, 12th to 29th, 31sb. 
Middle plateau: 1st to 5th, Tth, 17th to Slst, 233~1, 34th. 37th: 

Northerla plct.tect.ii.: 31, Mi, SOtli, 32tl, 33d, 31st. 
North Pnciflc const rqioa: dtli, %tb, 91st. 
Middle Pacific conet region: 31, 4th, IStli, 19th, 20th. 
South Pacific const rq ioa:  4tmh, 5th. 
During thnncler-stornis the  following instances of damage by 

lightning haw heeii reported : 
. Clay Centre, Kauw:~s, 15t,h : Two inen were killed by light- 

ning at  6.00 p. m., about. eight miles from Ntittio1i. 3Sth, house 
Ntriick by liglit~iiup, and one person killed. 

Boston, 28th: Two men killed by lightning. 
Dodge City, Kansas, 4th : Duriug thunder, R man mas killed 

by lightning in this city. 
Rosebnrg, Oregon, 4t.h : About twelve miles north .of this 

place, a biwn was struck and burned by lightning, together 
with sis horses, brining implements, hay, etc., entailing a loss 
of' 65,000. 

Cincianati, 10th : Two men killed by lightning. 
O~nah;i~, 39bh : Diiring a, heavy thunder-stonn, a dwelling in 

Plat,te comity was struck by lightuing ; one person was killed, 
and another severely inj iirecl. 

Tesadmna, Arkansas, 19th : During a se\-ere storm, (see 
LOCAL STORMS,) much clamage \vas done a,t this place by 
light.ning. 

Pike's Peak, Colorado, 1st: At  4.31 p. IU., during a heavy 
fall of hail, lightning struck the station building near the 
southeast corner, hiwing following the course of the  telegraph 
wire a distance of several rods. The fluid pasecl through the 
outer and petitmion wnlls and entered the office near the stove, 
tearing 111) the floor, inelting arid teming off the zinc-sheathing 
iWo11Iid the stove. The self-registering attachment of the 
a,neniometer was demolished, and also the clock which hung 
upon tlie 0ffic.e well. The ofice mires :~nd iuiemometer dial 
were completely bnrnecl np. The explosion Wits terrific. All 
the window-glass in tlie ofice was broken. The observer and 
assistant were &everely st,unnecl rind bruised. 

C~eswell, Kamas, 17th : Dwelliug struck and burned by 
ligh tuing, four miles northwest of this place. 

U1liittillils, Oregon, 53d: During a severe mncl storm, the air 
wa.s so charged with elect,rici ty that, oflice wires and stove-pipe 
eiiiitted sparks, aucl when touched produced B shock. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar lidos hit\.c: beell observed in the various distriets on 

Neic h'ngla?kd: 3c1, Mth, 33d, 29th. 
Middle At laafo  8tate.s: lSth, 33d, 3dth, 9Sth, 26th, 27tI1, 

E m t  # i d j  statex: 7th, 24th, 99th, 30th. 
Ohio artlley and Pbmessee: Gth, l l th ,  13th, lGth, 20th, 21st, 

Lower luke reyion: 13th, lGth, 31st. 
IT]q)er BRsrrdst~ippi t~al lq  : Gth, l l th,  19th, 99th. 
1~~i.9snl~ri cwdleg: Gth, Sth, gth, 16th, 18th. 
Solar halos were also reported from the following stations 

iiot inclutled in the districts iiamecl above : 
Sa in t  Vincent, Minnesot;i?, lGtli. 
Yaks Ceuber, Kanms, 9th. 
Hatt,eras, North O;-lrolina, 16th. 
Pidestine, Texas, Ylst, 39th. 
Fort Keogh, Montana, 19th. 
Tobi1.cc.o Gardeu, Dakota, 5th, 18th, 20th. 
Salt Lake Cit;y, Ut,;ih, 16th. 
Sa,n Francisco, Cdifornis,, 31st.i 
Grand Haven, Michigaii, 30th. 
Riley, Illinois, 6th. 

Lunar halos have been observed in the various districts on 

New Ej:,uJln..nd: 3d, l ' i th,  31st. 
Middle A l h t i c  States: Slst, 33d, to 38th, 31st. 
i!b~t$k At1alkt.k s t ~ t e s :  Sdth, to 39th. 
E& Gdf Shtett: 33d, 33d, Sdth, %th, 2Sth, 29th. 

Ohio ralley atad Tennessee: 3d, 3~1, 4th, 7tb, Slat, 24tb, to 

Lower lake region: 39th, 30th. 
Upper lake region: 2~1, 34th, 25th, 2Gth, 38th. 
Upper Mi8&8@pi eulky: lst, %th, to 31st. 
ili~iseozcri valley lst, lgth, 44th, SGth, 37th. 
Extrewie northwe8t: Sth? l l th,  23d, 34th. 

the following dates : 

29tJ1, 31st. 

2Bth,30th. 

LUNAR HALOS. 

:he following dates: 

Quv8tate8: %kh, 33d, %th, to 30th. 

Ilst. 
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Lunar halos were also reported from the following stations 

Key West, Florida, 39th. 
Terry's Landing, Montana, 26th. 
Helena, Montana, 25th. 
Stockton, Texas, 29th. 
Puma, Mizona, 7th, Sth, 19th, 20th. 
La Mesilla, New Mexico, 55d. 
El Paso, Texas, 25d, 38th. 
Umatilla, Oregon, lst, SBth, Nth,  SSth, 59th. 

not included in the districts named above : 

MISCELLANEOUS PHENOMENA. 
SUNRETS. 

The characteristics of the sky as indicative of fair or foul 
weather for the succeeding twenty-four hours, hare been 
observed at  all Signal Service stations. Reports fmm lSi 
stations show 5,709 observations to have been made, of which 
33 were reported doubtful; of the remainder, 5,676, there were 
4,648, or 81.8 per cent., followed by the expected weather. 

SUN SPOTS. 

The following record of observations has been forwarded by 
Mr. D. P. Todd, Director of the Lawrence Observatory, Am- 
herst, Mass. : 

No. of spota incyased. 

Much change in appear 
" 

anceof spots. 

Many spots very dim. 

- ~~ 

No.ofnew 
July, 1382. - 

Qr'pi 

a, 2p.m. 

13, 9p. m... 1 
14, 9p. m... 1 
15. 3p. m... 1 
17, 3p. m. .. I 
19, 3p.m. .. 0 
80, 3p.m ... 0 
92, 3p.m. .. 2 a, 9p. in... 0 
2& 4p.m. .. 0 
28, 2p.m.. . 0 
21, 8 a.m... I 
%, 7a.m... 0 
29.11 a.m... 0 
si, bp. m... 1 
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REMAnKS. - 
Wp: 
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Many of the spots small. 
Many of the spots small. 
Many of the spots small. 
Many of the spots small. 
Many of the 8uota smsll. 

I Many of the sbots small. 

One of spots very large. 

I 
' $Approrimated. Faculre were seen at the time of every observation. 

Mr. H. D. Gowey, a t  North Lewisburg, Ohio, reports : Sun- 
spots were observed on all clear days during the month. Thex 
were most numerous on the 1st ; largest and most active from 
the 15th to 18th; and smallest at t h e  close of the month. 

Mr. David Trowbridge, at Waterburg, New Pork, reports : 
lst, five groups, eight spots; one new group hm appeared by 
rotation. 2d, two groups, four spots. 3d, four groups, twelve 
spots; one group has disappeared by rotation. 7th, onegroup, 
two spots; faculae in the east. Sth, one group, two spots; 
facula in the west. l l th ,  one group, seven spots. 13th, one 
group, nine spots, (the same group i - ~  the l l th.)  13th, one 
group, two spots ; somewhat cloudy. lMh, three groups, teu 
spots; one large new group just  appeared by rotation. lBth, 
four groups, thirteen spots; one group has arisen since the 
morniug of the 14th. 16th, four groupu, (8ame as 15th,) eleven 
spots. 17th, two groups, sis  spots; a large new group, hav- 
ing five spots and B faint spot in the midst of facula, is situated 
near the east margin. Two of the faint groups of the 16th 
have disappeared. 20th, threegroups, eight spots; facula. %st, 
four groups, nine spots; faculae. 59~1, four groups, nine spots, 
same group aa 21st;) faculae. 25th, two groups, six spots; i aculae. 26th, two groups, seven spots; all faint; faculae 

numerous. 27th, three groups, seven spots; one new group 
appeared by rotation; faculs. 29th, one group, six spots. 
30th, one p u p ,  five spots, (same a& 29th). 

The following record of observations has been forwarded by 
Mr. A. S. Bender, of Sacramento, California : 

July, 1862. I , I- ' 
I-;-. 1,.Ip.m ....................................... .................. 5 ..................... I 5.1 ......... ! ......... 4 

IGr'ps Spots Qr'ps Sl,ots/Gr'psISpotsiG.r'pr 
!--2- .- 

......... ......... ............... .................. 
... .................. ................ 

............... 
.................. 

1 
1 ~- * Estim:ited. 

YETEOBS. 

New Tork, 15th: A brilliaut meteor wa,s observed at  1k15 
p. m., nioving horizontally from south to north. It was of a 
bright bluish color, H i i d  left, behind it a bright track. The 
duration of its passa.ge was about tweuty seconds. 

Goldwboro, North Carolina, 1st : A remarkable meteor was 
observed in the sonthern heavens about 1000 p. m. Its disap- 
pearance was succeeded by a noise resembling that of a train in 
motion, i%S hint,ly heard in the distance. The following reports 
probably indicate that the same meteor was observed at Eins- 
ton and New Berne, towns wing southeast of Goldsboro, in 
this state, and distant about twenty-five and fifty-five miles, 
respectively : 

Rinston, 1st : A terrific meteoric explosion OcculTed between 
SO0 aad 900 p. m., jarring the windows of the houses and 
lighting up the streets of the town ; clurs%tion about one second. 

New Berm, 1st : A bright meteor was seen about 9:30 11. m., 
Iwoclucing a light brighter tlia,n that of the  nioon. A few 
minutes after its disappearance, a loud report was heard, 
resembling somewhat that of a cannon. The course of the 
meteor was nearly south. 

Sandford, Florida, 17th : During the evening B brilliant 
meteor shot across the heavens from south to north. It passed 
slowly in a. direct line, apparentlv parallel with the earth, and 
fina,lly disa,ppeared beneath the horizon. The meteor resembled 
a ball of' fire, a t  white heat, apparently about six inches in 
dianieter, with a luminous tail about six feet in length, varying 
from a white flame to a dark brick-red. The duratioffof its 
flight was about twenty seconds. 

The following report of a meteor, a& seen by Ca,ptdin A. J. 
McGounigle, U. 8. Army, at Whipple Barracks, Arizona, on 
the evening of July 9th, has  bseu received : 

b b  When first observed, (about 7:60 p. m.,) the meteor eshib- 
ited the appearance of a bright ball of fire, and seemed fully 
as Imge as Venus. As it fla,shed in sight, i t  fell rapidly, noise- 
lessly and in a perpendicular line, until it reached nearly the 
verge of the horizon, 8s bounded by the mountains to the 
northwest, when i t  disappeared 8.8 suddenly as it appeared, 
leming its whole course clearly defined by a straight, bright, 
glittering line of light. In a few moments, the lower half of 
this line appeared to drift westward and rapidly assume a ser- 
pentine shape, which warns plainly discernible for at least ten 
miuutes. Subseyueutlg , and after the serpentine form faded 
from view, the spot where the meteor was first observed was 
indicated in the twilight by what appeared to be a small fleecy 

Topeka, Eansas, 5th : At 9:30 p. m., a very brilliant meteor 
was observed in the western sky. It started from a point near 
the tail of Leo, andmoved toward the horizon. It was appar- 
ently about ten-times m large as Jupiter, and was of ayellow- 
ish green color. 

Fall Itiver, Massachusetts, 28th : At 9:30 a. m., a ver j  bright 
meteor was observed, which left behind it a bright train, and 
exploded, lighting up the  streets. 

cio11a.'? 


